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2ABSTRACT
Among breast cancer (BC) survivors, inadequate social support (SS) is associated with a significant
increase in cancer-related mortality and reduction in quality of life (QoL).
The aim of the study was to explore perceived SS during BC trajectory by comparing BC survivors,
women with depression, women with arterial hypertension, and healthy female controls to each
other. Another aim was to compare perceived balance of receiving and providing SS.
The data of ongoing prospective postal survey was linked with national health registries.
Respondents with BC (n=64), depression (n=471), arterial hypertension (n=841) and healthy
controls (n=6274) formed the study population. SS was measured by a Sarason´s 6-item shortened
version of the Social Support Questionnaire (SSQ).  The modified Antonucci´s (1986) social
support convoy model of the network of individuals was used to measure the dominating direction
of SS.
The main provider of SS for all participants combined was the spouse or partner (94.3 %), close
relative (12.0%) and friends (5.4%). In all groups, particularly in the BC and arterial hypertension
group, spouse or partner was seen as the most important supporter. The group suffering from
depression reported significantly less SS in each domain of appraisal (p<0.001). In total, 24.6 % of
all respondents reported receiving more support than they provided (receipt dominance).
SS is a well-known determinant of wellbeing. Our study lends support to the spouse’s or the
partner’s central role during the recovery phase of BC.  Identification of factors improving the
overall QoL of BC survivors is an important public health challenge.
Keywords: Breast Cancer, Comparative study, Social environment, Social support,
Survivorship
3INTRODUCTION
Among females breast cancer (BC) is the most frequently diagnosed form of cancer. [1] Due to
significant improvements in recent decades in screening protocols, diagnostic procedures, and
treatment, BC mortality has decreased worldwide. [2, 3, 4] However, BC and its treatment causes
considerable harm to women in various life spheres including wellbeing. [5] Psychological and
social problems among adult cancer survivors include the need for social support (SS), depression,
anxiety, fear of recurrence, and impacts on family [6]. Hence, the disease is a serious threat to the
patients’ quality of life (QoL). [7, 8]
Perceived SS can also include dimensions of social integration [9] and has been shown to be related
to various areas of health behavior [10]. Among BC survivors, inadequate SS is associated with a
substantial increase in cancer-related mortality. [11] Social isolation is a similar health risk factor as
the more traditional ones like high blood pressure, obesity, and smoking. [9] Increased SS, on the
other hand, shows positive effects on BC patients’ physical, psychological and social functioning
and on their QoL. [12, 13, 14, 15] SS is identified to be associated with improved survival of BC
patients. [16] Generally perceived emotional support and a large, diverse social network, have been
shown to strongly protect against depression [17].
Family environment as a source of SS plays a central role in BC patients' coping strategies, and
plays a significant role in increasing cancer patients' abilities to cope with the disease. [18] It is an
important resource of cancer patients’ efforts to stay healthy. [19, 20] Adequate SS also improves
sexual functioning and overall QoL. [21, 22]
There is still limited knowledge about the origin of SS among BC survivors, particularly in
comparison with individuals suffering from other long-term illnesses, and healthy controls.
In this study we focused on the SS received from a spouse, partner or other close individuals. We
hypothesized that particularly women with BC, in their recovery phase, experience the greatest SS
from a spouse or a partner, and that this support is pronounced in the BC group as compared to
individuals with other long-term illnesses and on the other hand healthy controls. The aim of the
study was to explore perceived SS during BC recovery phase by comparing four groups of women
to each other, i.e., 1) BC survivors, 2) women with mental depression, 3) women with arterial
hypertension, and 4) healthy female controls. Another aim was to compare perceived balance of
receiving and providing SS in these four groups.
4MATERIAL AND METHODS
Participants
The Health and Social Support (HeSSup) study is an ongoing, nationwide prospective cohort study
of a representative sample of the four age groups (20–24, 30–34, 40–44 and 50–54 years) in
Finland. The study was initiated in 1998.  Follow-up postal surveys have been carried out in 2003
and 2012. The total number of participants in 1998 was 25,895, and the number of female
participants was 15,267.
All data presented in this study are drawn from the 2003 questionnaire survey, which was used to
maximize the number of observations in the BC group and enable sufficient follow-up for BC-
specific survival. This survey data was linked with the Finnish Cancer Registry data, Drug Purchase
and Reimbursement Registry of the Social Insurance Institution and mortality data from Statistics
Finland for the years 1999 – 2007. For BC survival the patients were followed up until 2015. The
respondents who had a registered diagnosis of BC, and no arterial hypertension (had not purchased
anti-hypertensive medication) or any other chronic disease formed the study group (N=64). Also
those women with BC (n=9), who had reported depression and had anti-depressive medication,
were included.
There were three comparison groups for the BC group: 1) respondents who reported having suffered
from depression, and had purchased anti-depressive medication (N=471); 2) respondents who
reported having arterial hypertension, and had purchased anti-hypertensive medication (N=841);
and 3) all respondents of corresponding age who had not reported any chronic disease, any cancer,
depression or hypertension (N=6,274). The total number of BC survivors after initial recovery was
relatively low, as the age of participants was generally low. Respondents diagnosed with BC prior
to 1998 were excluded from the study. All respondents were women. None in the comparison
groups had any cancer disease. Study design is shown in Figure 1.
5Figure 1. Study Design
Outcome Variables
Perceived SS was measured by a Sarason´s 6-item shortened version of the original Social Support
Questionnaire (SSQ) [23]. Each item solicits a two-part answer: 1) the scores for number of sources
of SS and 2) satisfaction with SS that is available. The response options were: spouse/partner, some
other close relative, close friend, close co-worker, close neighbor, another close person, and no one.
For each question, one or more response options/person could be chosen.
The balance of perceived SS, i.e. whether  they currently received or provided more support
themselves from or to the persons mentioned above was determined by the adapted and modified
Antonucci´s (1986) social support convoy model of the network of individuals moving with the
person through time and with whom the person exchanges SS [24]. If the respondent reported more
receipt than provision of SS this is from here on called receipt dominance and if she again reported
more provision than receipt of SS this is called provision overload. Respondents were also asked to
report the gender of the supporter.
The respondents´ level of education was classified into four categories: no professional education;
vocational course or school/apprentice contract; college; and university/other high level education.
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Female Participants
(n=15,267)
Women with registry based breast cancer before the first follow up
survey in 2003 and did not have arterial hypertension or any other
chronic disease (n=64)
Women with mental depression and registry based  purchase of
antidepressive medication and did not have arterial hypertension or
any cancer in 2003 (n=471)
Women with arterial hypertension and registry based purchase of
anti-hypertensive medication and did not have depression or any
cancer in 2003 (n=841)
Healthy female controls of corresponding age who did not have any
chronic disease, cancer, mental depression or arterial hypertension
in 2003 (n=6274)
6Statistical Analyses
The youngest age group (20–24 years) was omitted from the statistical analysis since there was only
one respondent with BC.
Overall associations between the variables were measured with the Cochran-Mantel-Haenszel test.
The following descriptive statistics were calculated: frequency, mean with 95 % confidence
intervals, range and median. The limit for statistical significance was set at p = 0.05.
The distributions for perceived SS (SSQ, Sarason et al 1983) were highly skewed (range 0 - 6). The
balance of SS formed three groups which were receipt dominance, an equal situation and provision
overload.
Statistical analyses were performed with the SAS® software v.9.4 for Windows (SAS Institute Inc.,
USA).
Ethics
Since the HeSSup study was not a medical study, the concurrent joint Ethics Committee of the
University of Turku and the Turku University Central Hospital considered formal approval not
necessary and stated that the study followed the ethical guidelines for good scientific practice.
RESULTS
Baseline characteristics
Respondents were evenly distributed between each age group, most of them were married (62.8 %),
had vocational course/school or college education (70.8 %), lived with their spouse or partner (77.5
%), had children (84.3 %), and were employed or students (80.6 %). Respondents´ age is presented
in Table 1 and marital status in Table 2.
The group with women suffering from mental depression differed statistically significantly from the
other groups in marital status. They were less often married than women in any other group, 34% of
the respondents in the depression group lived alone, while in the other groups 24% lived alone. The
difference was statistically significant (Fisher's exact test, p <0.001).There were no significant
differences between the other two groups and the controls.
The age and educational distributions were consistent in all groups, which enables the comparisons
between different groups.
7Table 1. Number and percentage of the women studied by age.
Age 30– 34 years 40– 44 years 50– 54 years All
Freq. % Freq. % Freq. % Freq. %
Breast cancer 4 6.3 23 35.9 37 57.8 64 100
Depression 138 29.3 187 39.7 146 31.0 471 100
Arterial hypertension 70 8.3 215 25.6 556 66.1 841 100
Healthy controls 2330 37.1 2181 34.8 1763 28.1 6274 100
Total 2542 33.2 2606 34.1 2502 32.7 7650 100.0
Table 2. Number and percentage of the women studied by marital status
Sources of social support
The research group determined the three groups of persons considered the closest. These were the
partner/spouse, a close relative and a close friend/neighbor. The main providers of SS for women
with BC, mental depression or arterial hypertension, and for healthy female controls is presented by
age groups and as combined in Table 3. When all age groups were combined, the main providers of
SS of those who did not live alone were the spouse or partner (94.3 %), close relative (12.0%) and
close friend (5.4%). In all groups, spousal support was seen as the most important form of SS. In
particular, in the BC and arterial hypertension groups, a spouse or a partner was seen as the most
important supporter. The group with individuals suffering from mental depression differed
statistically significantly from the two other groups and the controls in each domain (p<0.001) and
those of them who had a spouse or a partner reported spouse`s/partner´s support less often as the
Marital
status
Unmarried Married Cohabitation Divorced or
Separation
Widow All
N % N % N % N % N % N %
Breast
cancer
4 6.3 45 70.3 6 9.4 9 14.1 0 0 64 100
Depression 69 14.7 239 50.9 63 13.4 84 17.9 15 3.2 470 100
Arterial
hyper-
tension
54 6.5 565 67.7 79 9.5 102 12.2 35 4.2 835 100
Healthy
controls
586 9.4 3937 63.0 865 13.8 735 11.8 129 2.1 6252 100
Total 713 9.4 4786 62.8 1013 13.3 930 12.2 179 2.4 7621 100
8main provider of support (p=0.032).  There were no significant differences between the other two
groups and the controls.
Table 3. The main sources of perceived social support for women with breast cancer, mental
depression, arterial hypertension and the healthy controls by age groups combined
Group Spouse/Partner a Close Relative Close friend Total
N % N % N % N %
Breast cancer 40 97.6 4 8.9 1 2.2 45 0.74
Mental depression 235 91.1 60 17.1 39 11.1 352 5.8
Arterial hypertension 511 96.8 47 7.8 21 3.5 603 9.9
Healthy controls 4031 94.1 624 12.2 267 5.2 5113 83.6
Total 4817 94.3 735 12.0 328 5.4 6113 100.0
a In the column are included only women with a spouse or a partner
Balance of receiving and providing social support
The greatest share of all respondents (40.8 %) reported receiving and providing SS equally or
reported provision overload (34.6 %). However, as many as 24.6 % of all respondents reported
receipt dominance (Table 4.)  When scrutinizing the groups separately, the group with arterial
hypertension reported significantly less receipt dominance and significantly more provision
overload as compared to the other groups, p=0.003 (Cochran-Mantel-Haenszel –test for General
Association). BC survivors and the group suffering from mental depression reported slightly more
SS receipt dominance than the healthy controls. However, this difference was not statistically
significant. (Table 4).
The effect of prognosis on BC patients´ social support
When the HeSSup data from year 2003 was linked to registry-based data to enable follow-up for
mortality until 2015, it was found that a total of 10 women in the BC group finally died from BC.
When  the perceived SS of these women (n=10) in their early recovery phase during the actual
study period was compared to that of the rest (n=54), no statistically significant differences could be
detected. The overall mortality of the BC group (20.3%) was significantly higher than in the groups
of arterial hypertension (4.04%), mental depression (3.4%) and healthy controls (1.8%).
Table 4. The balance of receiving and providing social support
9Group Receives support more
than provides (receipt
dominance)
Receives and
provides support
equally
Provides support
more than receives
(provision overload)
Total
N % N % N %
Breast cancer 17 26.6 25 39.1 22 34.4 64 0.84
Mental
depression
125 26.9 182 39.2 157 33.8 464 6.2
Arterial
hypertension
156 19.0 338 41.2 327 39.8 821 10.9
Healthy
controls
1553 25.1 2527 40.9 2101 34.0 7530 82.1
Total 1851 24.6 3072 40.8 2607 34.6 7530 100
DISCUSSION
The results obtained from this nationwide prospective cohort study describe the availability of SS
from different sources in BC survivors in comparison to individuals with mental depression, arterial
hypertension and healthy controls. The study also determined the main providers of the SS, and the
respondents´ perceived balance of receiving and providing SS. Our results showed that the
spousal/partner support was experienced as the most important source of SS in all groups. Also, in
the BC group, a spouse or a partner was seen as the significantly most important supporter in
comparison with the depression group. Hence, our hypothesis of the dominant spousal role in the
provision of SS to particularly BC survivors as compared to other groups was not validated.
Social environment is a well-recognized determinant in health and wellbeing. Among BC patients,
inadequate SS is associated with a substantial increase in cancer-related mortality. [25] In addition,
social isolation is associated with reduced long-term survival following a diagnosis of various types
of cancer, including BC. Most of the disease management takes place in the family environment,
whether by the patient alone or with other family members [26, 27].
The results of the current study are consistent with previous studies: spouses or partners are often
identified as the major source of SS throughout the cancer trajectory. [28, 29, 30, 31] Spouses or
partners are the significant source of symptom relief, and the support could lead to better
management of the disease. [32] Song et al. (2016) found that SS received from a spouse or a
partner was associated with better psychological well-being and long-term QoL. [33]
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One additional interesting finding in this study was seen in the group of mental depression as
compared to the other groups in terms of SS from spouse/partner and the balance of SS (Table 3.).
The depressed differed in an unfavorable direction from the other groups in each domain of
appraisal. On the other hand, between the BC group and the other groups except the depressed one
there were no statistically significant differences in terms of closest people. This may be due to the
fact that the numbers of women with mental depression lived significantly more often alone (Table
2). However, the difference between the depressed and the other was not solely based on the fact
that they were more often single since the results remains unchanged when including only
respondents with a spouse or a partner.
Marital status is strongly associated with improved health and longevity. Being married has also
been shown to be positively associated with survival in patients with different types of malignancy.
[34] Marital status (divorced and singles) and poor SS increase the risk of depression. [35] Those
with no family request and receive SS from friends and more often, for example, professionals. [36]
Van den Brink et al. (2017) concluded that if depressed persons experience difficulties in their
social relationships, this impedes their recovery. [37] It has also been found that when stress
increases in depressed persons, the support available from family decreases. [38]
The SS from a spouse and partner was particularly important in persons with BC and hypertension
(Table 5). Kroenke et al (2006) [11] found that the number of close friends and relatives as reported
prior to BC diagnosis was associated with improved survival following the BC diagnosis even after
adjusting for BC stage at diagnosis.  As predicted, in the present study, SS received from friends
were seen as being clearly at a lower level than the support received from the spouse in the BC
group. Based on the existing literature, support from spouses or partners can help with successful
adaptation to BC and it can improve the overall well-being [19,39] BC survivors seem to cope
better with the disease, if they are married, lived with family, have children and are employed. [34,
40] BC survivors also expect and need SS mostly from family members and significant others and
less from friends. [41]
The experience of a life threatening illness, such as BC, requires a person to consider a range of
emotional, social and existential demands. Diagnosis of BC causes uncertainty and fears and often
challenges a woman's identity, self-esteem, body image and also social relationships. Protective
factors for distress include supportive social networks, such as family and professional resources.
Research shows that SS provides actual benefits for BC survivors. Irrespective whether it is
informal support from family and friends, or a more formal support from group, SS can improve
11
survivors´ QoL. [42] Further, prospective cohort studies [11, 43, 44, 45] suggest that survivors with
more SS show better overall coping and survival.
Greater social network and emotional support close to BC diagnosis may relieve women’s suffering
by strengthening coping skills, providing SS, and increasing opportunities to obtain cancer-related
information. The dyadic relationship may be critical in determining BC survivors’ distress and
needs, and may prove being a good target for supportive interventions. Social relationship–based
interventions represent a major opportunity to improve the QoL and also survival of BC patients.
Strengths and limitations
The strengths of the study include the use of reliable registry data, so we did not need to rely only
on self-reported data.  According to concurrent legislation, The Finnish Cancer Registry collects
systematically data on all cancer cases in Finland. Moreover, all medications are registered by The
Finnish Drug Purchase and Imbursement Registry of the Social Insurance Institution, so the
allocation of patients within groups is reliable. Other strengths are the extensive source data of more
than 15,000 women, and careful follow-up of the individuals in the study. The study included a low
total number of BC survivors, but in spite of this due to the study design the BC patient group can
be considered reliable and unbiased.
The present study has several limitations. At the baseline HeSSup study, the study participation rate
was moderate, only 40 %. Nevertheless, an analysis of non-respondents has shown that the sample
regarding health parameters is representative for the Finnish population. [46] Our results can only
be generalized to young women (below 55 years) with BC.
As the number of young (under 55 years) BC survivors is generally low it places this research data
in a unique position. The group of BC patients in this study represents a very special group, as the
majority of BC patients in the general population are over 60 years. Young BC patients may have
special needs for psychosocial support, which has to be further investigated. In Finland, practically
all BC patients, in addition to medical treatment, undergo various supplementary interventions.
Unfortunately, no information about the interventions on the individual level is available in this
study.
CONCLUSION
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Social environment is a well-recognized determinant in health and wellbeing. SS is one of the basic
forms of social interaction and an indispensable part of human life. Identification of factors that
improve the overall QoL of BC survivors is an important public health challenge.
Our study lends support to the spouse’s or the partner’s central role as provider of SS during the
recovery phase of BC. Even though the need of SS is increased in the BC recovery phase women
diagnosed with BC did not, however, report more receipt of SS as compared to healthy controls.
And finally, to improve and maintain the BC survivors´ QoL, it is important to develop and provide
support services, not only for BC survivors, but also for their families and other significant others,
as their role in the support of BC patients is crucial.
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